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PROCEEDINGS

Agenda Item: Call to Order and Opening Remarks

DR. NELSON: Good morning everyone. Don"t mind
the individuals running around fixing the audiovisual.
They are going to work on this corner, which seems to be
the only one out. Good morning again. Welcome to the 26th
Meeting of the Allergenic Products Advisory Committee. |
am Dr. Mike Nelson. 1 am honored to serve as your chair
for today and tomorrow. At this time, | would like to call
the meeting to order. We will begin by asking our
designated federal officer, Mr. Don Jehn, to make a few
announcements.

Agenda Item: Conflict of Interest Statement

MR. JEHN: Thanks Dr. Nelson. 1 would like to
welcome everybody to today®s meeting. Today"s session 1S
open to the public for the entire meeting. This meeting is
described in the Federal Register notice of November 4,
2013. 1 would like to request that everybody check their
cell phones to make sure they are on mute or vibrate.

Now, I would like to read in the public record
the conflict of interest statement for today®s meeting.
The Food and Drug Administration, FDA, i1s convening the
December 11 and 12, 2013 Meeting of the Allergenic Products
Advisory Committee under the authority of the Federal

Advisory Committee Act, FACA, of 1972. With the exception



of the industry representative, all participants of the
committee are special government employees, SGEs, or
regular federal employees from other agencies and are
subject to the Federal Conflict of Interest laws and
regulations.

The following information on the status of this
Advisory Committee"s compliance with Federal Ethics and
Conflict of Interest laws including, but not limited to 18
US codes Section 208 are being provided to participants at
this meeting and to the public.

FDA has determined that all members of this
Advisory Committee are in compliance with the Federal
Ethics and Conflict of Interest law under 18 US code
Section 208. Congress has authorized FDA to grant waivers
to special government employees and regular government
employees who have financial conflicts when it is
determined that the agency®s need for a particular
individual service outweighs his or her potential financial
conflict of iInterest.

Related to the discussion of this meeting,
members and consultants of this committee have been
screened for potential financial conflict of iInterest of
their own, as well as those imputed to them including those
of their spouse or minor children, and for the purposes of

18 US Code Section 208, their employers. These interests



may include i1nvestments, consulting, expert witness
testimony, contracts and grants, CRADAS, teaching,
speaking, writing, patents and royalties and also primary
employment.

At today"s meeting for topic one, the committee
will discuss and make recommendations on the safety and
efficacy of ORALAIR, a Sweet Vernal grass, Perennial grass,
Timothy grass, Orchard grass, and Kentucky Bluegrass mixed
pollens allergen extract, tablet for sublingual use,
manufactured by Stallergenes. This is a particular matter
involving specific parties.

For topic two, the committee will discuss and
make recommendations on the safety and efficacy of grass
tech, a Timothy grass pollen allergen extract tablet for
sublingual use, manufactured by Merck. This iIs a
particular matter involving specific parties.

Based on the agenda and all financial iInterest
reported by members and consultants, no waivers were issued
under 18 US Code 208. Dr. Robert Esch i1s serving as the
industry representative acting on behalf of all related
industry. He is employed by Greer Labs Inc. Industry
representatives are not special government employees and do
not vote.

There may be regulated industry speakers and

other outside organization speakers making presentations.



These speakers may have financial interest associated with
their employer and with other regulated firms. The FDA
asks in the interest of fairness that they address any
current or previous financial involvement with any firm
whose product they may wish to comment. These individuals
were not screened by FDA for conflicts of interest. This
conflict of interest statement will be available for review
at the registration table.

We would like to remind members, consultants and
participants that if the discussions involve many other
products or firms, not already on the agenda for which FDA
participant has a personal or imputed financial interest,
the participants need to exclude themselves from such
involvement and their exclusion will be noted for the
record. FDA encourages all other participants to advise
the committee of any financial relationships that you may
have with any of the affected firms, their products, and if
known, their direct competitors. Thank you.

Dr. Nelson, turn i1t over to you.

DR. NELSON: Thank you, Mr. Jehn. Let me begin
by thanking our many panel members today for their
voluntary participation, their expertise, their time, and
their preparatory work In advance of today®s meeting. |1
would also like to thank them for their patience during

travel to the DC area for this non-catastrophic, but very



disruptive weather we have had the last couple of days.

I thought 1 would begin by asking each of the
panel members to introduce themselves. | will begin over
here to my left with Dr. Esch.

DR. ESCH: 1 am Bob Esch and 1 am the industry
rep.

DR. LIERL: I am Michelle Lierl from Cincinnati
Children®s Hospital.

DR. PETERSON: Jane Peterson, a retired public
health nurse and anthropologist.

DR. SAPER: Vivian Saper from Stanford
University.

DR. WEBER: Dick Weber from National Jewish
Health in Denver.

DR. CASTELLS: Mariana Castells from the Brigham
and Women®s in Boston.

DR. RIEDL: Marc Riedl from the University of
California, San Diego.

DR. NELSON: I am Mike Nelson, your chair, and
also director for education training and research at Walter
Reed National Military Medical Center and Office of the
Surgeon General advisor for Allergy and Immunology.

MR. JEHN: Don Jehn, designated federal officer.

DR. KELSO: I am John Kelso from Scripps Clinic

in San Diego.



DR. DAVIS: 1 am Carla Davis from Baylor College
of Medicine, Houston, Texas.

DR. APTER: Andrea Apter from the University of
Pennsylvania.

DR. RABIN: Ron Rabin from the Laboratory of
Immunobiochemistry, FDA.

DR. SLATER: Jay Slater from the Office of
Vaccines, Division of Bacterial, Parasitic and Allergenic
Products.

DR. KRAUSE: Phil Krause. 1 am the deputy
director of the Office of Vaccines Research and Review.

DR. NELSON: Thank you all again for making
today"s meeting possible. Before we begin today"s exciting
agenda and before 1 forget, let me thank on behalf of the
entire panel the FDA and its leadership for being such kind
hosts for us today particularly Mr. Jehn, Ms. Lipkind, and
Dr. Slater for your preparatory work and hosting us in such
fine fashion.

It 1s hard not to wax nostalgic entering into
this 26th APAC meeting with so many historic firsts. This
is the first meeting of this committee on this new FDA
campus. It is the first new products iIn decades that have
been brought before this committee. Its consideration of
two new products on consecutive days and three in six weeks

I think is also a historic first for this committee. And



then finally, it i1s the Tirst ever consideration of
sublingual products. We are very excited about what our
sponsors are bringing before us over the next couple of
days.

The 1mportance of the topics to be discussed
during these two days cannot be understated. Allergic
rhinoconjunctivitis affects more than 50 to 60 million
Americans and recently demonstrated to result in a loss of
more than 3 million work days and 2 million school days
despite the availability of subcutaneous Immunotherapy and
very high-quality medications.

Also, having read the sponsors® submissions, the
rigorous science required and provided is at an all time
high and all are to be congratulated for getting us to this
point.

These submissions have the potential to refill
the gap of home therapy with a potentially diseased
modifying therapy created with the recommendation to cease
subcutaneous home therapy due to safety concerns.

In order to efficiently and fairly address the
ambitious agenda before us, | have a few announcements for
the panel. All panel members are reminded to confine all
of their discussions to these panel sessions itself and not
discuss the information outside of the meeting session. We

will conduct the agenda as listed and we are already a few



minutes behind so we will adjust it on the fly as needed.
And although breaks are scheduled, feel free to get up and
do what you need to do in the way of getting out to have
yourself some refreshments or use the facilities right down
the hall.

I will advise all the committee members to review
the four questions that are In your packet. After today”s
presentations, we will discuss each of these questions in
order including a vote later this afternoon. 1 believe
they will also be introduced during Dr. Slater-s
presentation this morning. You will get a chance to see
what i1s before you.

Welcome you all. It is going to be an exciting
couple of days. 1 would like to now introduce Dr. Philip
Krause, deputy director for the Office of Vaccines Research
and Review at the Center for Biologics to recognize
retiring committee members.

Agenda Item: Recognition of Departing Committee
Members

(Presenting award. Mic at podium does not work)

MR. JEHN: Thanks Dr. Krause. 1 guess we are
going to move on then to the first topic. Dr. Nelson.

DR. NELSON: Thank you. Our first topic today
will be safety and efficacy of ORALAIR, a Sweet Vernal,

Orchard, Perennial Rye, Timothy, and Kentucky Bluegrass



mixed pollens allergen extract, tablet for sublingual use,
manufactured by Stallergenes. Our first speaker to
introduce today"s topic is Dr. Jay Slater, director of
Division of Bacterial, Parasitic and Allergenic Products,
Office of Vaccine Research and Review of the FDA.

Topic 1: Safety and Efficacy of ORALAIR, a Sweet
Vernal, Orchard, Perennial Rye, Timothy, and Kentucky
Bluegrass Mixed Pollens Allergen Extract, Tablet for
Sublingual Use, Manufactured by Stallergenes

Agenda Item: Introduction, Background and
Presentation of Questions

DR. SLATER: As you all know, this meeting was
originally scheduled for the first week in November. That
meeting needed to be cancelled. The ability to reschedule
a two-day meeting on such short notice for so many people 1
think 1s a testimony not only to Mr. Jehn®"s determination
to get this meeting rescheduled quickly, but to all of your
commitment to the work that we are doing here today.

My job is actually fairly straightforward and it
is to introduce you to the background on this presentation.
I am going to be presenting an introduction and some
background. Then you will be hearing a presentation from
Stallergenes and then after a short break you will be
hearing another presentation from Dr. Ron Rabin about the

specific application.
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My job is to introduce allergic rhinitis and
allergic conjunctivitis to talk briefly about allergen
immunotherapy, to talk some about what our considerations
are in terms of efficacy studies for allergen immunotherapy
focusing on clinically meaningful effects and certain
challenges that we face with natural exposure or field
studies. And finally, a few words about adverse events and
special concerns on this class of medications.

As you have heard already, allergic diseases are
important. They affect over 20 percent of the US
population. It Is a major cause of chronic disease In both
adults and children. 1t includes allergic rhinitis,
allergic conjunctivitis, which iIs our main consideration
today, but also drug, latex, hymenoptera, and food allergy,
anaphylaxis of all causes, and a subset of individuals who
have asthma and eczema.

The management of allergic diseases is something
that all of you are familiar with. It usually starts best
with the identification of the offending allergen either by
skin tests or by blood testing, instructing the patient on
good avoidance measures, and frequently avoidance measures
iT possible can lead to a resolution of the allergic
symptoms, but often that is not the case and
pharmacotherapy is necessary. You are all aware that over

the past 30 years there has been an explosion of novel
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drugs for the treatment of allergy including H1 antagonist
both oral and topical: topical corticosteroids, topical
anticholinergics, mast cell stabilizers, leukotriene
antagonists, and even some topical nonsteroidal approaches.

These medications are so good, so readily
available that frequently both patients and their health
care providers skip identification and avoidance and go
straight to those. But In many cases, these approaches are
not sufficient. An alternative approach that can work
quite well is allergen immunotherapy in certain
circumstances.

Which patients with allergic rhinitis and
allergic conjunctivitis should be offered allergen
immunotherapy? There is no uniform approach to this. The
approach laid out here i1s described in the third update of
the practice parameters for allergen immunotherapy that was
published two years ago.

I think almost everybody agrees that in order for
allergen immunotherapy to be effective, there must be
clinical and immunologic evidence either based on skin
testing or serum specific Ige of allergen interacting with
the allergen-specific IgE as the cause. As an example, i1f
an individual 1s skin test positive for short ragweed
pollen, but the symptoms that they are having are not

consistent with ragweed pollen induced rhino
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conjunctivitis, it i1s extremely unlikely that they are
going to benefit from ragweed pollen specific therapy and
it should not be started.

In addition, as laid out in the practice
parameters, health care providers and patients need to
consider the clinical severity of their symptoms both in
duration and effect on quality of life. The responses that
they have had to avoidance measures and to pharmacotherapy
including possible side effects, comorbid conditions that
might complicate either pharmacotherapy or allergen
immunotherapy and also convenience issues and costs of
course.

Allergen extracts are a diverse group of
products. They are both standardized and nonstandardized.
They are of documented efficacy for both the diagnosis and
treatment of allergic disease. They can be made from
aqueous extraction of pollens, molds, epidermoids, insects,
and foods. It should be noted that the foods are only
approved for diagnosis, not for the treatment of allergic
disease.

Let"s talk for a few minutes about immunotherapy.
The most common immunotherapy that is used is subcutaneous
immunotherapy. It goes by several synonyms. They all have
subtle differences In meaning, but they are often used

interchangeably: desensitization, hyposensitization, most



13

commonly, allergy shots.

The approach involves the administration of
increasing doses of allergen by subcutaneous injection.
Conventional therapy. The doses are iIncreased over a
period of weeks to months. There are rush protocols in
which this can be achieved iIn days to weeks. The rush
protocols are associated with a significant increase in the
incidence of adverse events.

Whether you use a conventional approach or a rush
approach, the efficacy is clearly dose related. In other
words, that maintenance dose that you reach is what is
determinant of efficacy. And adverse events, which are all
Ige-mediated, can be local, systemic, and fatal. The fatal
events are extremely rare. Systemic events occur
occasionally and local events are quite common.

Sublingual Immunotherapy over the last decade or
two has been increasingly used. 1t is an at-home regimen.
There are various regimens that have been proposed in the
allergy literature, mostly daily dosing, some of them five
out of seven days, some alternate days. It has been
increasingly used especially In Europe where there are two
approved products for sublingual immunotherapy, ORALAIR,
which you will be hearing about today, and grass tech,
which you will be hearing about tomorrow under the name

Grazax.
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It 1s important to know that sublingual
immunotherapy i1s used more widely that will be indicated by
these two fully registered medications because of the
extensive use in the EU of so-called named-patient
products. Without going into i1t iIn great detail, these
occupy a space between fully licensed products and
investigational products. But they are widely available
and widely used i1n Europe.

Finally, we do not have any specific numbers on
this, but there is off-label use of subcutaneous
immunotherapy products in the United States for sublingual
administration.

Now, what 1 would like to talk about a little bit
is how we evaluate these kinds of studies and what our
expectations are In terms of the efficacy of allergen
immunotherapy. Our current expectations are that clinical
trials be double-blind placebo controlled field trials.
This is our first preference for most of these Kkinds of
trials and 1t remains that. But we have introduced the
idea to this committee in our meeting in May 2011 of the
possible use of direct challenge procedures. 1 will be
talking somewhat about that in the next few slides as well.

In field trials, because it is very difficult if
not impossible to recruit study subjects, if you do not

allow them to use medications and the medications can
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affect the symptom scores, It IS important to use a
combined score that incorporates both the patient symptoms
and the medications that they need to use in order to get
through the season.

And finally, we have some considerations about
what we mean by a clinically meaningful response. I will
be talking about that in the next several slides. What do
we mean by clinically meaningful response? 1 think one
thing we can agree on is that we do not mean simply a
statistically significant response. We want to have a
response that incorporates both symptom and medication use.
IT you look In the literature for suggestions as to the
kinds of levels of a response would be considered
clinically significant, it is actually hard to find that,
but you see numbers of about 20 to 30 percent. The World
Allergy Organization suggests that at a minimum a 20
percent response.

But what is important to note and we will dwell
on this over the next several slides i1s that almost all of
these proposals focus on the mean or average responses as
20 percent. And even though calculation of confidence
limits has been encouraged in proposals iIn the past, in
general, these confidence limits themselves have not been
incorporated into pre-specified success criteria for

allergenic studies.
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The next series of slides are adapted from slides
that this committee actually saw In May 2011. This was a
presentation by Dr. Tammy Massie to introduce some of the
concepts that we are going to talk about again today. And
what you can see here are combined scores along -- I am
going to describe it to you. |If you look at the Y-axis of
this graph, you see combined medication and symptom scores
for a simulated allergy trial that follows two groups of
study subjects through an allergy season. That season is
11 weeks long and we begin at the beginning of that season.

The two groups -- one group that is in blue 1is
the group that received a placebo treatment and the group
that is In red received the active treatment. And what you
can see iIs that at the start of the allergy season at week
0, there i1s a substantial overlap between the combined
scores of the two groups. That overlap decreases as you
march through this 11-week season such that by the end of
the season and actually from about six weeks on, you can
see that there i1s very little overlap between the groups.
And there is clearly open space between the scores of the
two groups with the treatment group staying roughly down in
the range below a score of seven or eight, and the placebo
group creeping up to a symptom score, a combined score that
is considerably higher.

The next slide shows exactly the same data, but
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superimposed on that i1s the pollen count of this simulated
season. This is what i1s behind this separation between the
treatment and the placebo groups and that is the increase
in pollen counts associated with the onset and continuation
through the season.

This highlights two important points that we will
come back to several times and that is that the
performance, the apparent performance of an intervention in
a clinical trial depends on things that we cannot control
and that is the pollen count.

It also highlights the importance in this
particular trial of identifying the beginning of that
pollen season with some accuracy so that you can actually
project patients onto this description accurately for
analysis as well.

How do we actually analyze these data? Clearly,
we cannot just look at these individual combined scores at
each of the 11 weeks. Continuing with this simulation, we
have now the mean and 95 percent confidence intervals of
each of the sets of scores at each week for each of the two
groups. The small crosshatch horizontal line represents
the mean and the vertical line again either in blue or red
represents the 95 percent confidence interval.

Now, one obvious way to look at the data is to

just look at the differences of the mean values of the two
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groups. At week 0, there i1s almost no difference iIn the
mean value. Remember that i1s the time point at which there
was a substantial overlap between the two groups set of
scores. By week three, you can see that there i1s what
appears to be a meaningful difference iIn the mean values
between the two groups and that widens further in the
calculated examples here at week 7 and week 10.

But what is important to look at is what the 95
percent confidence interval data are showing you. Let"s
look specifically at week 3 where the bracket shows a big
difference between the mean values and yet the 95 percent
upper limit of the treatment group and the 95 percent lower
limit of the placebo group are almost touching.

Since the 95 percent confidence intervals tell us
where that mean value will fall 95 percent of the time,
there 1s a substantial likelihood that 1f we repeated this
trial, we would see much less of an effect at three weeks
because those 95 percent upper and lower limits are so
close to each other.

Before we get much further into this -- by the
way, this is the last time we are going to see the data
analyzed i1n this way where we have both groups shown. As
we go forward, the way the data are represented most of the
time is looking at what these differences are. We will

look at the differences in the mean scores and the 95



19

percent confidence interval of the difference In the mean
scores.

But first of all, some conventional statements.
By convention, we tend to look at score of treatment group
minus score of placebo group. Therefore, with Improvement,
we expect to see a decrease in combined scores, a negative
difference. We are not used to looking as bigger negative
numbers as a good thing, but in this case, that is exactly
what 1t 1s. And therefore, the 95 percent confidence
interval upper limit of the negative difference is the
least improvement that we can expect to see in the
treatment group. We are going to be using this terminology
fairly frequently.

Another comment since we are looking at negative
changes, O negative differences between the groups, It iIs
really important to listen to what your fourth grade
English teacher told you and not use double negatives.
Double negatives will make sentences almost
incomprehensible i1n this group. A shout out to our English
teachers. Let"s listen to them. We will try not to use
double negatives and hopefully we will minimize the
confusion.

Remember 1 said that we were going to look no
longer at the two separate groups, but rather an analysis

of what those differences and mean scores are. This IS one
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way to look at that. Now what I have done is confusingly 1
have switched from vertical lines to horizontal lines. 1
apologize. 1In each of these situations, what we are
looking at is the difference of mean score treatment minus
placebo. That is why the zero point is on the right side
and we are working In negative space. What you see along
the X-axis is the zero point and a point called minus
delta. That 1s what we are going to call for the moment
the clinically meaningful margin, the point at which we
have decided there is a clinically meaningful difference
between the treatment and the placebo groups.

In the top horizontal line, the blue one off to
the right, you can see that the mean value itself iIs very
close to zero and the 95 percent confidence limits go
almost equally to the left and right of the zero point. |1
think we can agree that this i1s a situation, which there is
essentially no difference between the treatment and the
placebo groups.

IT you go down to the next line, you can see that
the mean value is on the negative side of this minus delta,
this clinically meaningful margin. And therefore, if you
were looking only at mean values, this would look like a
clinically meaningful change. However, the 95 percent
upper limit of that study goes well inside the minus delta

margin. And therefore, what we can predict is that if we
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ran this trial a number of times, the data would look
different and would span onto the other side of that
clinically meaningful margin. This is a study that would
be statistically significant. Look at that 95 percent
upper limit. It 1s nowhere near zero. That would be a
statistically significant study. But that would be a study
that we would be concerned about that has not met our
standard for being clinically meaningful.

The bottom line is one in which both the mean
value and the 95 percent upper limit exclude this minus
delta and therefore that is a clinically meaningful study.

This begs the question of course of how large the
delta should be. We have agreed that an upper bound of the
95 percent confidence interval that excludes a pre-
specified threshold of delta ensures reproducible
statistical significance that translates into a clinically
meaningful difference. How large should the delta be?

That 1s not an answer that our statisticians can answer for
us. Our current expectation i1s that a delta of minus 10
percent provides a reasonable assurance that the clinical
effect that we are seeing is meaningful. Suffice It to
say, however, that we need to consider the totality of the
evidence regarding efficacy in order to make decisions.

I would like to talk a little bit more about

natural field trials and some of the problems that we have,
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some of the challenges that are associated with natural
field trials. This has been discussed at great length iIn
many different forums including in our May 2011 advisory
committee meeting. This comes from a slide prepared by Dr.
Rabin for that meeting. Because of the subjective nature
of symptom scores and the high variance associated with
symptom scores and the presence of poly-allergic
individuals and on the other side our requirement for
clinically meaningful differences between study groups.
Pivotal trials for allergenics to prove efficacy of
immunotherapy require multiple study sites, often in
different geographical regions.

However, to induce symptoms as we discussed,
pollen levels at each site must be high, sometimes for two
or even three consecutive years. And therefore, studies of
effective agents may fail due to low pollen seasons.

This comes from a study published in 2010 looking
at annual grass pollen profiles in Washington, DC over a
ten-year period. Without getting too deeply into this
graph, you can see quite clearly that for each year, not
only is the amplitude of the pollen season dramatically
different going from as high as 80 to as low as 20 at the
highest point. But you can also see that the peak season
varies dramatically from year to year for a season that

lasts only about six or seven weeks. And this study the
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peak study varied as much as four to five weeks.

Pollen counts are highly variable within a single
region. The challenge of pollen variability increases with
the number of study sites. And variability in pollen
seasons iIncreases the variability of clinical symptoms
enhancing the possibility of failure due to detect
efficacy.

One possible solution to this challenge i1s the
use of environmental exposure units, again, a concept that
we introduced to this committee in May 2011. These are
contained rooms in which exposure to airborne substances
can be controlled. The studies are not limited to the
period of natural pollination. It is controlled and
uniform allergen exposure. There is no impact of weather
conditions. There i1s no impact of lifestyle. It does not
matter 1T your patients like to participate in outdoor
activities or not.

You can assess responses to defined allergens
even in poly-allergic individuals. You can ensure
compliance. You can do timed symptom assessments. These
kinds of studies allow you to use symptom scores only for
the short period of time involved in the challenge. You do
not have to offer people the opportunity to take their
medications. However, these studies may not reflect real

world efficacy. And therefore, we are reluctant to say
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that we can approve certain products on the basis of a
controlled exposure only, but that this could be a
supplement.

This is again adapted from a slide from May 2011.
Our approach to the controlled challenges versus the
natural exposure really varies by the type of allergen that
iIs being studied. 1 think we can agree that in the case of
food allergen immunotherapy studies, controlled challenges
are really the best approach both in terms of the
efficiency of the study, its ability to make accurate
biological predictions and the ethics of the studies as
well. That is the case for high hymenoptera studies as
well, in which really the classic studies were done by
direct challenge and natural exposure studies probably have
little 1T any place.

In terms of allergen immunotherapy for pet or
animal allergens, there is a good argument to be made for
both control challenges and for natural exposure. As I
said 1n general for pollens and molds, our default approach
has been for the use of field studies. But we can see in
certain circumstances that the field studies may have
weaknesses that can be made up for with judicious use of
direct challenge studies.

EEUs are an attractive tool for supporting

efficacy of novel products for allergen immunotherapy. EEU



studies alone may not be sufficient for demonstrating the
efficacy of immunotherapeutics. Natural exposure studies
may continue to be required.

Finally, 1 know we are behind schedule, but 1
would like to spend a few minutes talking about adverse
events associated with immunotherapy. Adverse events
associated with subcutaneous immunotherapy, as we said.
The most common are local reactions at the site of
injection, almost always on the upper arm.

Systemic reactions do occur on the conventional
schedule. They are considerably rarer, occurring about
three for every thousand injections or less. There are a
number of studies, but that is about the highest number
that you will find. Fatalities of course are much rarer.
On average, about three or four fatalities a year. That
comes out to about one in two and a half million
injections.

In general, adverse events of interest in
immunotherapy studies include both local reactions and
systemic reactions. Systemic reactions can occur in both
studies. They include wheezing, upper airway edema,
urticaria, colic, hypotension, dysrhythmia, and death.

Local reactions of erythema, swelling, and
pruritus as | said are very common in both Kkinds of

studies. But a key difference is that with subcutaneous

25
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immunotherapy, the reactions are at the injection site
whereas for sublingual immunotherapy, the local reactions
are in the mouth, lip, tongue and upper airway.

These two images come from one of several recent
studies looking at tomographic approaches to measuring the
size of the airway. And they are merely here to highlight
that the airway is not a very large space and it gets
smaller. It i1s smaller in young children than it iIs iIn
adults. The local reactions that we know are common with
sublingual immunotherapy are mostly just irritating and
annoying, but potentially there are serious consequences
associated with oral sublingual administration, which has
been a concern of ours in all of these studies and will be
a concern of ours as we go forward with these products.

Finally, one other consideration that | wanted to
point out to the committee is that there are several
populations of patients that those of us who administer
subcutaneous Immunotherapy have been taught over the years
to be careful of and to think twice about whether to start
them on subcutaneous Immunotherapy. Again, this comes from
the third update of the practice parameters. It includes
young children under five years of age, the elderly,
pregnant women, individuals with poorly controlled asthma
and other comorbid conditions, people with a history of

anaphylaxis, and person s taking specified concurrent
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medications that enhance the likelihood of a reaction or
that might interfere with responses to rescue medication.

It is important to point out to the committee
that 1n all of the studies that you will be hearing, these
individuals were specifically excluded from study. We have
information about the safety and efficacy of these products
in an important population, but in these populations that
we have all been taught to avoid or to think twice about
for subcutaneous iImmunotherapy, we actually do not have
that much safety information on these individuals with
sublingual Immunotherapy either. 1t is something to think
about as we go forward with our discussions.

I would like to show you the questions that we
are going to be asking the committee to discuss today. The
first two questions are questions that involve yes/no
votes, but we hope will also involve significant discussion
before the yes/no votes. Do the available data support the
efficacy of ORALAIR for the treatment of grass pollen-
induced allergic rhinitis or conjunctivitis in persons five
years of age or older, when administered prior to and
during the grass pollen season? Please vote yes or no.

Question number two. Are the available data
adequate to support the safety of ORALAIR when administered
to persons five years of age or older? In your

deliberations, please consider the available safety data
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for children and adolescents, adults, and the elderly.
Please vote yes or no.

Please discuss whether the available data support
the continued efficacy of ORALAIR through A, one and B, two
years following courses of treatment for the previous three
grass pollen seasons.

And the fourth question. Please comment on what
additional studies, i1f any, should be conducted post-
licensure. Thank you very much.

DR. NELSON: Thank you, Dr. Slater. We will now
move on to the presentation by our sponsors iIn
Stallergenes. 1 believe Dr. Lang is going to lead.

Agenda Item: Stallergenes Presentation

DR. ZELDIN: Members of the Advisory Committee,
FDA representatives, and members of the audience, good
morning. My name is Robert Zeldin and I am the senior vice
president of Global Clinical Development at Stallergenes.
On behalf of my colleagues, | would like to thank you for
the opportunity to discuss ORALAIR, a sublingual tablet for
the treatment of grass pollen induced rhinoconjunctivitis.

ORALAIR contains an allergen extract made from
pollens of the following five grasses: Sweet Vernal,
Orchard, Perennial Rye, Timothy, and Kentucky Bluegrass.
These grasses are among the standardized grasses approved

by the FDA for the skin test diagnosis and subcutaneous
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treatment of allergy. ORALAIR"s potency Is measured using
both IR and BAUs. IR or index of reactivity is an in-house
potency unit. One hundred IR per mL is defined as the
concentration that elicits a wheal size of seven millimeter
in diameter by skin prick testing. The corresponding range
of potency will also be provided in BAU, the unit used by
CBER for standardized grass pollen extracts.

These five grasses are broadly distributed across
the US where 24 to 44 percent of the population is
sensitized to grass allergens. As you can see from this
slide, the five grasses are present iIn 85 percent of the
counties in the United States. Therefore, ORALAIR contains
grass pollens to which most US patients are exposed.

ORALAIR received its first marketing approval iIn
Germany In 2008. Today, it is approved in 29 countries
including France, Spain, ltaly, Australia, and Canada. The
post-marketing experience includes more than 20 million
doses and more than 112,000 patients including more than
37,000 children and adolescents. There have been no
marketing authorization rejections, withdrawals, or
suspensions due to safety concerns.

We are proposing the following indication for
ORALAIR. ORALAIR 1s i1ndicated for the treatment of grass
pollen-induced allergic rhinitis or conjunctivitis

confirmed by positive skin test or in vitro testing for
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pollen-specific IgE antibodies for any of the five grass
species iIncluded In this product. ORALAIR is approved for
use in persons five years of age and older.

Our presentation today will include the
following. Professor Wahn will start with an overview of
allergic rhinoconjunctivitis, i1ts burden, and the unmet
medical need. Then I will describe the development program
for ORALAIR and will review the main efficacy results. Dr.
Brigitte Bons will describe the safety experience with
ORALAIR and finally, Dr. David Golden will provide his
clinical perspective on the benefit-risk profile of
ORALAIR. In addition, we have Dr. Kushner and Professor
Senn with us today to help address your questions.

And now | would like to invite Dr. Wahn to the

podium.

Agenda Item: Scientific Background

DR. WAHN: Thank you, Robert. Good morning. |1
am Ulrich Wahn. I am a pediatrician and professor of

pediatric pneumology and immunology at the University
Hospital of Charite in Berlin, Germany. | was the
principal investigator for the pediatric study of ORALAIR.
Today, 1 am a paid consultant of the sponsor, but I have no
financial interest in the outcome of this meeting.

I would like to share with you some background on

allergic rhinoconjunctivitis and the unmet need in this
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area. As you all know, allergic rhinoconjunctivitis is a
chronic disorder of the upper airways induced by allergen
exposure and results in IgE-mediated inflammation of the
nose and the eyes. Its prevalence has been increasing
worldwide over the last decades. Approximately 30 to 60
million Americans are affected with a prevalence ranging
from 10 to 30 percent of adults and as many as 40 percent
of children.

Allergic rhinoconjunctivitis 1Is associated with a
substantial economic and social burden. In a statistical
brief from the Agency of Healthcare Research and Quality
regarding the trend and expenditures for allergic rhinitis,
the author reported a doubling in mean health care
expenditures from $6 billion in 2000 to $11 billion in
2005. There i1s also a striking impact on productivity with
a considerable number of lost work days and days missed
from school.

As a pediatrician, 1 would briefly like to share
with you our own data on seasonal allergic
rhinoconjunctivitis in the pediatric population. The
clinical manifestations, which we see, start very early in
life. Our prospective birth cohort study in children born
in 1990 shows the highest annual incidence of seasonal
allergic rhinoconjunctivitis in the first decade of life.

Today in Europe, one out of five adolescents is affected.
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Those affected and this i1s often underestimated by us
physicians report significant impairment in the quality of
life and especially iIn the daily activities as a result of
this disease.

Furthermore, we know that children already
diagnosed with seasonal allergic rhinoconjunctivitis at the
time they first enter school have a significant risk of
developing asthma over the subsequent years. Pediatricians
are referring to this as part of the atopic march.
Importantly, much of allergic rhinoconjunctivitis is caused
by grass pollen.

Current options for addressing grass pollen
induced allergic rhinoconjunctivitis are limited and
avoidance of outdoor triggers such as grass pollen is quite
difficult for practical reasons.

Among symptomatic pharmacotherapies,
antihistamines have a relatively rapid onset of action.

But many patients remain symptomatic. Leukotriene
modifiers have a modest efficacy. Intranasal
corticosteroids are more effective, but their effect takes
longer. However, all of these therapies provide only
temporary relief.

Allergen-specific immunotherapy is a therapeutic
option that offers greater efficacy and can provide post-

treatment benefit. Subcutaneous immunotherapy is available
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in the United States whereas a standardized comprehensively
studied sublingual immunotherapy is only available outside
the US.

Allergen-specific immunotherapy is a therapeutic
option for those patients who have symptoms not controlled
by environmental avoidance or pharmacotherapy for those
intolerant of symptomatic treatments and for patients who
wish to avoid prolonged pharmacotherapy.

Subcutaneous Immunotherapy is effective In
treating seasonal allergic rhinoconjunctivitis upon
reaching the maintenance dose. Despite this, only about 5
percent of the US population with allergic
rhinoconjunctivitis, allergic asthma or both receive this
treatment. Its use is limited by the discomfort and
inconvenience of frequent injections and safety concerns,
especially systemic allergic reactions.

Sublingual immunotherapy is currently marketed
across Europe and in other countries including Canada and
Australia. It is estimated that over one billion doses of
sublingual immunotherapy have been taken by patients since
the year 2000. The most recent Cochran Review states that
sublingual Immunotherapy is a viable alternative to
subcutaneous immunotherapy with little difference iIn
overall efficacy. The convenience and favorable safety

profile of sublingual immunotherapy contribute to the



34

substantial and growing interest iIn its use.

This slide illustrates the proposed mechanism of
allergen-specific sublingual immunotherapy. Within 15 to
30 minutes, the allergen is captured and processed by oral
antigen presenting cells or APCs including Langerhans Lag
Cells, myeloid and dendritic cells and macrophages. Within
12 to 24 hours, the APC is loaded with allergen-derived
peptides reach the cervical lymph nodes where they interact
with naive CD4 positive T cells to include T helper type
one cells and T regulatory cells with immune suppressive
activity within two to five days. These CD4 positive T
cells sequentially migrate into the blood and to the tissue
resulting in long-term allergen-specific tolerance.

The ability of sublingual Immunotherapy to elicit
tolerance i1s believed to be related to the number of
peptide carrying APCs that stimulate resting T cells in the
oral lymphoid organs. The favorable safety profile of the
sublingual root can be explained by the lack of or limited
release of intact allergens into the bloodstream, which is
unlikely to stimulate systemic pro-inflammatory immune
responses.

In summary, patients with allergic
rhinoconjunctivitis need a treatment alternative because
pharmacotherapy for control of symptoms is ineffective in

many patients. And many patients do not tolerate
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symptomatic pharmacotherapy or want to decrease the use of
such treatment.

Subcutaneous Immunotherapy is effective, but its
use i1s limited by the discomfort and iInconvenience of
frequent Injections and safety concerns.

Since i1ts approval iIn Europe, sublingual
immunotherapy with a standardized grass pollen tablet has
become an additional valuable treatment option particularly
for my pediatric patients. Thank you for your attention.

Now, 1 would like to turn it over to Dr. Zeldin
again.

Agenda Item: Clinical Development, Program
Efficacy

DR. ZELDIN: Thank you, Professor Wahn. Now, 1
will review the clinical development for ORALAIR. First, 1
will describe the study designs and efficacy end points.
Then 1 will present the primary efficacy analyses of our
adult and pediatric trials conducted in Europe, a
confirmatory allergen exposition chamber study, and two
additional studies, a long-term study and the US study.

Next, 1 will present the results of pooled
efficacy analysis iIn pre-defined subpopulations. Then, |
will present the results of our natural field studies using
a common end point. And finally, 1 will discuss the

clinical relevance of the data including the impact of
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treatment with ORALAIR on quality of life.

We 1nitiated our clinical development program in
2004 and have conducted a total of eight randomized double-
blind placebo-controlled trials. The first i1s V033.04 was
a safety and tolerability study. The primary end points
used in the efficacy studies evolved over time based on
emerging data and the scientific literature and
recommendations of regulatory authorities. The FDA has
provided a summary of the end points on page 7 of their
briefing document.

When we started these four European studies, the
guidelines recommended using a total score of rhinitis and
conjunctivitis symptoms as the primary end point. We
termed this the Rhinoconjunctivitis Total Symptom Score or
RTSS. This end point does not take Into account use of
rescue medication.

Subsequent guidelines recommended the use of an
end point, which reflects the treatment effect on both
symptoms and the use of symptomatic medications. We termed
this the Average Adjusted Symptom Score or AASS.

Our long-term study was ongoing when these
guidelines were published. The portico for that study was
amended In the second year to iIncorporate the AASS. We
also used the AASS iIn study V060.08, which looked at an

alternate dosing regimen.
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Finally, in our US study upon request of the FDA,
the primary end point was the daily combined score, which
equally weights the symptom score and rescue medication
score. All together these studies enrolled more than 2500
participants and more than 1500 received active treatment.
I will describe each of the outcome measures in more detail
in a moment.

Our study design was consistent across the
natural field studies. Patients were screened starting
about seven months prior to the expected start of the grass
pollen season. Eligible patients were randomized to
receive either active treatment or placebo beginning four
months prior to the expected start of the pollen season and
they continued treatment during the pollen season. This
will be referred to as the four month, pre-seasonal and co-
seasonal regimen.

Efficacy was evaluated during the grass pollen
period as indicated by the shaded green box. This period
was defined based on the measured pollen count at each
study site according to pre-specified criteria. Patients
continued to be followed for two weeks after treatment was
stopped at the end of the pollen season.

We 1nitially evaluated doses of 100, 300, and 500
IR. Based on the results of our safety and tolerability

study and our adult registration trial in Europe and with
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the objective of selecting the minimum dose required to
obtain maximum efficacy, we selected 300 IR for evaluation
in subsequent trials.

We also assessed the efficacy of two different
dosing regimens that started dosing either four months or
two months prior to the expected start of the grass pollen
season. However, the efficacy of the two-month regimen was
not demonstrated consistently. Therefore, the four-month
pre-seasonal and co-seasonal regimen has been approved
outside of the US and is the regimen for which we are
seeking approval In this country.

Finally, in our initial studies, including the
pediatric study, we used a three-day dose escalation
scheme. That is 100 IR on day one, 200 IR on day two, and
300 IR on day three. Then with Increased experience with
the 300 IR tablet, direct administration without up dosing
was used In subsequent studies including the long-term and
US studies.

Because we have not tested direct administration
in a pediatric population and all of our post-marketing
experience is with up-dosing a three-day dose escalation
phase is proposed for adults, adolescents, and children.

Patients assess their rhinoconjunctivitis
symptoms daily on a scale of zero to three as shown here

with zero being the absence of symptoms and three being
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severe symptoms. The Rhinoconjunctivitis Total Symptom
Score or RTSS was the total of the six individual symptom
scores resulting In a daily RTSS ranging from zero or
asymptomatic to 18 meaning that all six symptoms were
severe.

In addition, each day patients recorded their use
of rescue medication. The daily Rescue Medication Score or
RMS was defined by Stallergenes based on the rationale that
a nasal corticosteroid is more effective than an
antihistamine and an oral corticosteroid is more effective
than a nasal corticosteroid leading to a derived ordinal
scale ranging from zero, which equals no medication, to
three, which equals oral corticosteroid. The daily
combined score is a composite end point that puts equal
weight on the daily rhinoconjunctivitis total symptom score
and the daily rescue medication score. It iIs expressed on
a scale from zero to three.

Patients recorded their symptom scores and
medication use on daily record cards. Depending on the
study, the primary efficacy end point was the average or
the daily score during the pollen period. It was analyzed
using a linear model and analysis of covariance to estimate
the difference i1In least squares mean between active
treatment and placebo.

For all analyses, the probability of a type 1
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error or alpha was set at 0.05. And all inferential tests
were two-sided.

Our patient population included adults,
adolescents, and children at least five years of age. All
patients had to have a history of grass pollen-related
allergic rhinoconjunctivitis for at least the two previous
pollen seasons. They also had to have evidence of grass
pollen-specific IgE antibodies based on prick skin testing
with or without in vitro testing. In addition, patients
had to have a retrospective rhinoconjunctivitis total
symptom score of at least 12 based upon their recall of
symptoms during the most severe days of the previous grass
pollen season. Our study population was consistent with
the FDA"s recommendations in the draft guidance dated April
of 2000.

Patients were excluded from the studies i1If they
were suffering from allergic rhinoconjunctivitis due to
allergens other than grass pollen during the grass pollen
season or they had asthma requiring treatment with other
than beta-2 agonists. Of note, patients with mild
intermittent to asthma were permitted to participate. In
addition, patients were excluded i1If they had been
desensitized to grass pollen In the preceding five years or
receiving ongoing immunotherapy with any other allergen.

Or they were being treated with beta-blockers, continuous
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systemic corticosteroids or immunosuppressive agents.

Turning to the results, let"s begin with the
primary efficacy analysis for each of the four natural
field studies, which evaluated the four-month pre-seasonal
and co-seasonal regimen as well as the results of the
allergen exposure chamber study.

Study V034.04, the adult registration trial in
Europe, was conducted at 42 centers across ten European
countries. It was designed to evaluate the efficacy and
safety of three doses of ORALAIR, 100 IR, 300 IR and 500 IR
compared with placebo. As | mentioned, this study and the
pediatric study used a build up phase at the start as shown
by the gray box. 628 participants, aged 18 to 45 years,
were randomized to treatment starting four months before
the expected onset of the grass pollen season. The primary
efficacy end point was the average Rhinoconjunctivitis
Total Symptom Score during the pollen period.

As can be seen here, the patient population study
review of 34.04 was balanced between the treatment groups
in terms of demographics and baseline characteristics.

This is the population that was evaluated for efficacy.
Age ranged from 18 to 45 years with a mean of approximately
30 years. Roughly, 10 percent of patients had intermittent
asthma and slightly more than half were poly-sensitized.

The average duration of rhinoconjunctivitis was 12 years
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with some patients having suffered nearly all of their
lives.

And finally, at screening, the retrospective
Rhinoconjunctivitis Total Symptom Score based on the
evaluation of the most severe days during the previous
pollen season was approximately 14 in all age groups.

The study met its primary end point. It
demonstrated statistically significant reductions in the
average Rhinoconjunctivitis Total Symptom Score compared
with placebo in both the 500 IR and 300 IR dose groups.
These differences represent relative LS mean differences of
minus 24.7 and minus 28.2 respectively compared with
placebo. In contrast, the difference between the 100 IR
group and the placebo group was not statistically
significant.

The increase in grass pollen specific 1gG4 in
this study confirms the immunologic activity of ORALAIR and
was replicated across the development program.

Study view 52.06 was our pediatric trial. It was
conducted at 29 centers across five European countries.

278 participants, aged 5 to 17 years were randomized to
ORALAIR 300 IR or placebo starting four months before the
expected grass pollen season with dose escalation. As in
our adult registration trial, the primary efficacy end

point was the average Rhinoconjunctivitis Total Symptom
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Score during the pollen period.

Again, one can appreciate that the treatment
groups were well balanced. Age ranged from 5 to 17 years
with a mean of approximately 11 years. Approximately 21
percent of patients had intermittent asthma and nearly 60
percent were poly-sensitized.

As with the adult study, the primary efficacy end
point was met in this trial. Active treatment with the 300
IR dose resulted in a statistically significant reduction
and the average Rhinoconjunctivitis Total Symptom Score
compared with placebo. This difference represents a
relative LS mean different of minus 25.5 percent, which is
consistent with what we observed in the adult study.

Study view 56.07A was a confirmatory study that
evaluated ORALAIR in the controlled conditions of an
allergen-challenged chamber. This study was conducted in
Vienna, Austria outside of the grass pollen season. 89
participants aged 18 to 50 years were randomized to receive
ORALAIR 300 IR or placebo once daily for four months. The
use of rescue medication was not permitted. Allergen
challenges were conducted at baseline and on day 7, one
month, two months, and four months after iInitiating
treatment. The primary efficacy end point was the average
Rhinoconjunctivitis Total Symptom Score during a four-hour

allergen challenge performed after four months of
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treatment.

As 1n the other studies in the program, the
treatment groups and study V056.07A were generally well
balanced. The mean age was approximately 27 years. Fewer
than 10 percent of patients had intermittent asthma. There
was a slight imbalance between groups on this parameter
likely due to the size of the study. Approximately 70
percent of patients were poly-sensitized.

The results of this study demonstrate the
robustness of ORALAIR"s treatment effect and provide
confirmation in a controlled setting of the efficacy
observed in trials conducted under natural field
conditions.

Now, I would like to turn your attention to the
long-term study, which was designed to evaluate sustained
and post-treatment efficacy. Sustained clinical efficacy
was defined as continued efficacy during the second and
third pollen periods. This study was designed as a four-
year study with three treatment years and one treatment
free follow up year. At the end of year three at the
recommendation of the Data Safety Monitoring Board, it was
extended for an additional treatment-free year. Post-
treatment efficacy was also evaluated during the fifth
pollen period.

Patients were randomized to one of three
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treatment groups: placebo or 300 IR starting four months
that i1s on the slide 4M or two months or 2M on the slide
prior to the expected start of the grass pollen season for
three consecutive grass pollen seasons. The primary
efficacy end point was the average adjusted symptom score
during the third pollen period.

Demographics and based on characteristics show
that the patient population In this study was similar to
that In the European study and the treatment groups were
well balanced. For the year three pollen period, which
again was the primary end point, the difference In LS means
of the average adjusted symptom score between the 300 IR
four month and placebo groups was statistically
significant. This represents a relative LS mean difference
of minus 34.9 percent. Results over the first and second
pollen period were also statistically significant in favor
of the active treatment groups.

And next, 1 will present the results of study
view of 61.08, the US study. The study was conducted at 51
centers and enrolled 473 participants aged 18 to 65 years.
Patients were randomized to ORALAIR 300 IR or placebo
starting four months prior to the expected start of the
grass pollen season. At the request of FDA, the primary
end point was the daily combined score, which equally

weights the total symptom score and the rescue medication
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score.

Treatment groups were well balanced. The mean
age of patients in this trial was approximately 37 years.
About 20 percent had intermittent asthma and nearly 80
percent were poly-sensitized.

Looking at the primary efficacy analysis,
treatment with ORALAIR resulted in a significant
improvement in the daily combined score during the pollen
period compared with placebo. The relative LS mean
difference compared to placebo was minus 28.2 percent,
which i1s consistent with the results of the other natural
field studies.

Lastly, 1 would like to share with you evidence
from the long-term study suggesting that ORALAIR provides a
post-treatment benefit. Shown here are the results of the
daily combined score for each of the five pollen periods.
As you can see, a post-treatment efficacy was observed in
the treatment-free follow-up period with a relative mean
difference compared to placebo of minus 25 percent and
minus 28 percent In year four and year five respectively.

We also performed two pooled efficacy analyses of
the dairly combined score in those treated with 300 IR
according to the four-month pre-seasonal and co-seasonal
regimen.

The first analysis looked at the total population
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and the second looked at the subset of adult patients 18
years of age and older. Each of these pooled efficacy
analyses demonstrates statistically significant improvement
in the daily combined score in the active group. These
results, which reflect different levels of grass pollen
exposure in different locations around the world,
summarized the effectiveness of ORALAIR and provide a more
precise estimate of the effect size. In addition, the
efficacy results of the pediatric study were consistent
with those of the pooled analysis in adults.

The efficacy of ORALAIR 300 IR was also
consistent across pre-defined subpopulations.
Specifically, for patients who were mono or poly-
sensitized, those with or without asthma, children and
adults, males and females, and across different levels of
pollen exposure, we observed a consistent treatment effect
with ORALAIR.

To complete the review of the efficacy data, 1
would like to share results across studies using a common
end point and provide an assessment of the clinical
relevance of the data. Shown here are the efficacy data
across natural field studies based on the daily combined
score. The differences between ORALAIR and placebo were
statistically significant for each study and correspond to

relative LS mean differences ranging from minus 28 to minus
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38 percent. These data support the consistency between the
European and US studies and between adult and pediatric
populations. In addition, similar analyses show that the
efficacy results were consistent and statistically
significant across studies based on the daily
Rhinoconjunctivitis Total Symptom Score and rescue
medication score iIndicating that neither the total symptom
score nor the rescue medication score contributed
disproportionately to the results you see here.

Clinical relevance means that the treatment
effect i1s large enough to be important to patients. While
there 1s no consensus on what Is considered a clinically
relevant improvement in allergic rhinoconjunctivitis
symptoms, Stallergenes has sought to contextualize the
clinical relevance of treatment with ORALAIR.

Shown here are the relative LS mean differences
compared with placebo based on the primary end point in
each of the efficacy studies. In each study, the treatment
effect exceeds the threshold recommended by the World
Allergy Organization taskforce, which stated that the
clinically relevant efficacy should be at least 20 percent
higher than placebo.

In addition, as detailed iIn the briefing
document, the effect of ORALAIR on symptom scores compares

favorably to that of the pharmacotherapies indicated for
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treatment of seasonal allergic rhinitis although comparison
across these must be done cautiously. Also, the effect
size observed in the clinical program for ORALAIR 1is
consistent with that of subcutaneous iImmunotherapy as
defined by Dr. Lin and colleagues in a recent review of the
efficacy effectiveness and safety of allergen-specific
immunotherapy conducted for the Agency for Healthcare
Research and Quality.

We also assessed patient quality of life using
Dr. Juniper®s Rhinoconjunctivitis Quality of Life
Questionnaire or RQLQ. This validated tool was designed to
assess the change i1n quality of life in adults with
rhinoconjunctivitis. Scores ranged from zero to six. The
lower the score, the better the patient®s quality of life.

In our adult natural field studies, the RQLQ was
completed at the visit at the expected peak of the pollen
season. The overall RQLQ results demonstrate that
treatment with ORALAIR 300 IR favorably impacts a key
patient-reported outcome measure with relative Improvements
of 20 to 30 percent for ORALAIR versus placebo.

It is really important to note that in each
study, rescue medication scores were higher in the placebo
group than In the active group. Therefore, the true iImpact
of ORALAIR on patient®s quality of life as measured by the

RQLQ is consistently underestimated.
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In summary, in each of the natural field studies,
the efficacy of ORALAIR 300 IR was demonstrated. The
results of the allergen exposition chamber study are
confirmatory. Secondary efficacy end points including
Rhinoconjunctivitis Total Symptom Score, rescue medication
score, and results of the patient reported Rhinitis Quality
of Life Questionnaire consistently favored ORALAIR. A
post-treatment effect was observed in the long-term study.
The pooled analysis showed a similar treatment effect iIn
all subpopulations. The results achieved with ORALAIR
compare favorably with other treatment options and exceed
the threshold for clinical relevance established by the
World Allergy Organization. Overall, the totality of the
evidence supports the robustness of the treatment effect
and 1ts meaningfulness to patients.

And now, I would like to invite Dr. Bons to
review the safety data.

Agenda Item: Clinical Safety and
Pharmacovigilance

DR. BONS: Thank you. Good morning. My name 1is
Brigitte Bons. | am vice president of Pharmacovigilance at
Stallergenes. It i1s my pleasure to share with you key
elements of our safety data for ORALAIR. We will review
data across eight randomized clinical trials, two post-

authorization safety studies, and five years of post-
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marketing surveillance with over 112,000 treated patients.
I will then present data on specific populations including
patients with asthma and the pediatric population. 1 will
end my presentation with a description of our proposed
pharmacovigilance plan.

Across our clinical development program, patient
exposure was similar between the active and placebo groups.
The mean duration of treatment was 204 days in those
receiving active therapy and 212 days in those receiving
placebo. More than 500 patients received active therapy
for 6 to 12 months and 180 patients for at least 12 months
over two or three pollen seasons.

Treatment Emergent Adverse Events or TEAES were
defined as any adverse event that occurs from the first
dose of therapy and up 30 days after their last
administration. Overall, adverse events were reported at
similar frequency in active and placebo-treated patients.
Fifty-eight percent of patients in the active group and 20
percent in the placebo group reported adverse events that
were considered to be drug related. They are mostly mild
to moderate in severity and they were related to
application site infections. | will show more details
about these events with you In a few minutes.

Serious adverse events were reported in 1.5

percent of actively treated patients. Importantly, none of
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these events reported anaphylaxis and no epinephrine was
used In any patients receiving active treatment. Three of
the serious adverse events in the active treatment group
were deemed to be treatment related by the investigator and
are further detailed on the next slide.

Each of these cases occurred in the method
treated with 300 IR. Two of the three cases were
application site reactions. The first case In a 30-year-
old male with laryngeal edema. It occurred within five
minutes after the first dose and the patient was treated
with an 1V corticosteroid.

The second case in a 25-year-old female with a
severe local reaction associated with coughing and dyspnea.
It also occurred five minutes after the first dose.
Symptoms were treated with an oral corticosteroid,
antihistamines, and salbutamol. Neither of these patients
was hospitalized. And both events resulted without
sequelae.

The third case was gastroenteritis In a 43-year-
old female, which occurred after three months of treatment
while on vacation abroad. The patient was hospitalized and
treated with antibiotics. This case also resolved without
sequelae.

Given the similar route of administration we

anticipate that the most frequent adverse events would be



53

of oropharyngeal In nature. |Indeed, this was the case.
The graph on the left shows that the common adverse events
that were reported more frequently in the active group, as
shown in green. This included events such as oral
pruritus, throat irritation, tongue pruritus, mouth edema,
and ear pruritus. The graph on the right showed the common
adverse events that were reported more frequently in the
placebo group in gray. These were generally consistent
with rhinoconjunctivitis and included events such as
nasopharyngitis, headache, cough, and sneezing. Of note,
the majority of adverse events were mild or moderate.
Those considered severe were reported at a similar
frequency in the active and placebo groups 10 and 11
percent respectively.

We have also looked at the time to onset of both
frequent adverse events. As you can see, the majority of
these events occurred within the first week of treatment
initiation most of the first day.

As detailed in our briefing document, adverse
events lead to discontinuation in 5.1 percent of patients
who received active treatment and in 1.2 percent of
patients receiving placebo. In the active group,
discontinuations were mainly due to oral pruritus and
pharyngeal edema consistent with application site

reactions. Most discontinuations occurred within the first
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four weeks after study initiation.

Now, I will present the post-marketing experience
with ORALAIR. We have analyzed data from two observational
post-authorization safety studies as well as adverse
reactions spontaneously reported over the past five years.
The two observational post-authorization safety studies
were conducted in Germany in 2008 and 2009 as part of the
European Union restoration process. The objective of these
studies was to monitor safety and relativity(?) of ORALAIR
under usual conditions of use in the local market. Both of
these studies used a three-day dose escalation.

More than 1700 patients were treated over one
pollen season iIn the two studies. These included
approximately 800 adults and 900 children and adolescents.
In each of these studies, about one-third of patients
experienced adverse reactions. The most common were
application site reactions. This led to discontinuation iIn
9 percent of patients.

There were nine serious adverse reactions
considered related to ORALAIR. There were no reports of
anaphylaxis, no severe laryngopharyngeal reactions. No
patient receives epinephrine and no hospitalizations
related to ORALAIR.

In these two post-authorization safety studies,

the safety profile of ORALAIR was similar in adults,
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adolescents, children, and consistent with safety data from
the clinical development program.

Since 2008, ORALAIR has been resistant(?) in 29
countries and is available In 22 countries. Over 20
million tablets have been prescribed through June of this
year. We have estimated a number of patients treated with
ORALAIR by taking the total number of doses sold, divided
by 180, which i1s the average length of a treatment period.
Based on this calculation, the exposure of ORALAIR 1is
estimated at approximately 112,000 patients including
approximately 37,000 children and adolescents. In this
figure, the rates of all spontaneous reports, which are
shown In green, and serious cases shown in blue, are
displayed for each 12-month period since launch of ORALAIR.
As shown, the rates of spontaneous reports declined over
the first three years and have been stable since then. The
rates of serious spontaneous reports have been stable over
the entire period.

As shown by the curve, since the iInitial product
launch, the number of tablets prescribed has increased
considerably over the past five years and has more than
doubled In the last two years. This indicates that with
increased exposure, no safety signal has emerged.

Now, I will discuss adverse events of special

interest. In this table, we show the reporting rates to
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anaphylactic reactions and severe laryngopharyngeal
reactions for all patients, others, and pediatric patients.
According to the CIOMS classification of serums, which is
the Council for International Organizations of Medical
Sciences, the reporting rates of these events are
considered to be rare to very rare. Anaphylaxis was
reported by .011 percent of patients and severe
laryngopharyngeal reactions were reported by .013 percent.
The rates were similar in others and in children and
adolescents.

Of the 12 cases consistent with anaphylaxis, two
were considered by the reporters as unlikely to be related
to ORALAIR. Eight of the remaining ten patients experience
symptoms within 30 minutes of the first dose of ORALAIR,
which was 100 IR. Two patients received epinephrine. All
patients recovered without sequelae. The narratives are
provided in the briefing document.

Fourteen cases were considered consistent with
severe laryngopharyngeal reactions. 1In one of these cases,
epinephrine was administered. However, the reporter
considered that this reaction unlikely to be related to
ORALAIR. All patients recovered without sequelae. Ten
recovered within 24 hours. Narratives of these cases are
also provided in the briefing document.

Now, I would like to show data on specific
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populations including patients with asthma and the
pediatric population. In the clinical development program,
asthma was reported as a treatment emergent adverse event
at a similar incidence in active and placebo groups. 1In
the randomized clinical trials, 425 patients had
intermittent asthma at randomization. Overall, the safety
profile in actively treated patients with asthma was
similar to that of patients without asthma. There was no
increase i1n adverse events in patients with asthma who
received active treatment.

Our pediatric study included 278 patients of whom
139 were treated with ORALAIR. At inclusion, 21 percent
had intermittent asthma and 59 percent were poly-
sensitized. There were no serious adverse events related
to treatment. The most common adverse events were all
local reactions. As in the other studies, approximately 5
percent of patients discontinued treatment as the result of
adverse events. There was no worsening of asthma related
to treatment. The safety profile in children and
adolescents is generally consistent with that observed in
others.

In the Pediatric Post-Authorization Safety Study
that I described earlier, 457 children between the ages of
5 and 11 years and 372 adolescents between the ages of 12

and 17 years were enrolled. At inclusion, 36 percent had
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intermittent asthma. The most common adverse reactions
reported were throat irritation, oral paresthesia, oral
pruritus, and mouth edema. Nine percent of patients
stopped treatment because of adverse reactions. Five
serious adverse reactions possibly related to treatment
were reported. There were no cases of anaphylaxis or no
case of severe laryngopharyngeal reactions. None of the
patients received epinephrine and none was hospitalized as
a result of treatment with ORALAIR.

Analyses of data from post-marketing surveillance
including more than 37,000 children and adolescents shows
that the reporting rates of adverse reactions and serious
adverse reactions were similar in the pediatric and other
populations. This is also true for reporting rates of
anaphylaxis and severe laryngopharyngeal reactions. Of
note, there have no reports of sequelae as a result of any
of these reactions.

In summary, we have considerable safety
experience In the pediatric population, which supports our
proposed indication for use of ORALAIR in patients five
years of age and older.

Now, I will present our proposed
pharmacovigilance plan. In addition to routine
pharmacovigilance activities, our proposed plan includes

specific monitoring of severe laryngopharyngeal reactions
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and anaphylaxis. Instructions for health care providers
and patients by means of the prescribing information and
patient information leaflet. These materials will require
an office waiting period of at least 30 minutes after
intake of the first tablet. 1t will inform physician and
patients of the risks of anaphylaxis and severe
laryngopharyngeal reactions and will describe the signs and
symptoms of these events. It will Instruct patients to
seek 1mmediate medical assistance should these events occur
and will provide clear direction that treatment should only
be resumed at the instruction of a physician.

In summary, we conclude that ORALAIR i1s safe and
well tolerated. The safety profile is well characterized
based on the analyses of more than 1500 patients in the
clinical development program, more than 1700 patients
treated In post-authorization safety studies as well as
post-marketing exposure of more than 112,000 patients in 22
countries. Most adverse reactions were local reactions
such as oral pruritus, throat irritation, and mouth edema.
The vast majority of local reactions were mild to moderate.
Rare cases consistent with anaphylaxis were reported in the
post-marketing setting, but did not result in any long-term
sequelae.

The monitoring for these events through our

proposed pharmacovigilance plan gives us reassurance that
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the benefits of ORALAIR will remain favorable. Thank you
for attention.

Now, 1 would like to invite Dr. David Golden to
the podium to conclude our presentation.

Agenda Item: Summary and Conclusions

DR. GOLDEN: Thank you very much, Dr. Bons. Good
morning to the committee and the audience. |1 am David
Golden. 1 am a practicing allergist and I am the chief of
the Allergy Division at Franklin Square Medical Center in
Sinail Hospital in Baltimore. |1 am a contributing author to
the Joint Task Force on Practice Parameters on anaphylaxis
and on immunotherapy. || am a member of the iIndependent
safety review committee for the ORALAIR clinical
development program.

I would like to disclose that I am a paid
consultant for the sponsor, but I will have no financial or
personal benefit from the outcome of this meeting.

In my practice, 1 see people all the time who are
frustrated by the options available to control their
allergies. They have tried different pills, nose sprays
and eye drops with limited relief. Some of them have
started subcutaneous immunotherapy only to give up when
their responsibilities keep them from getting to the clinic
regularly and therefore failing to achieve effective doses.

They tell me there is a need for something different,
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something more convenient and effective, some new approach
for control of their seasonal allergies.

To further understand this unmet need and why I
am so encouraged by the data of ORALAIR, I will summarize
the current treatment options for allergic
rhinoconjunctivitis, their shortcomings, and the benefit-
risk profile of ORALAIR.

As we heard from Dr. Wahn this morning, grass
pollen Induced allergic rhinoconjunctivitis is a disease
that affects a substantial portion of the American
population, millions of Americans of all ages, and can
reduce their quality of life and productivity.

Unfortunately, the treatment effect of currently
available medications is modest and temporary. Not
everyone responds well to these medications. Symptoms tend
to recur quickly. They also have adverse effects. They
can be quite bothersome. Many patients have severe and
prolonged seasonal symptoms for months and need multiple
medications through the season. They often want to avoid
extended use of so many medications so they are seeking
alternatives for treatment.

Currently, immunotherapy is the only alternative
for patients who do not get enough relief, have
unacceptable side effects or just do not want to take so

many medications so much of the time. Immunotherapy has
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been shown to reduce symptoms and the need for medications.
And the benefit can persist after discontinuation of
therapy.

However, the only form of immunotherapy currently
available in the US i1s by subcutaneous iInjection. This is
effective, but i1ts use is limited by the inconvenience of
regular doctor®s visits, the discomfort of frequent
injections and the risk of anaphylaxis, which can be life
threatening and rarely even fatal.

Sublingual immunotherapy has been shown to be
effective while also offering greater convenience and a
favorable safety profile. Although sublingual
immunotherapy is not approved in the US, it is worth noting
that some clinicians do prescribe for sublingual use the
aqueous allergen extracts approved for subcutaneous
immunotherapy. This practice simply reflects the unmet
need for a more patient friendly form of allergen
immunotherapy .

That brings us to ORALAIR. ORALAIR is a
standardized pharmaceutical grade product that has been
rigorously tested for efficacy and safety. 1 find the
efficacy of ORALAIR iIn adults, adolescents, and children
compelling. ORALAIR i1s effective In reducing both symptoms
and the need for rescue medications. It improves patient

quality of life. The data also suggests that the benefit
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of ORALAIR persists after discontinuation of treatment.

In addition, the safety profile of ORALAIR is
well characterized and very reassuring. This is based on
the results of the clinical development program and more
than five years of post-marketing experience including
37,000 children.

As with any form of allergen immunotherapy,
systemic reactions can occur. But with ORALAIR, they are
rare. Stallergenes has proposed a comprehensive,
pharmacovigilance program that will educate patients about
the risks and what to do should such an event occur.

Overall, i1t is my opinion that ORALAIR provides
an effective therapy with a good safety profile that is a
much needed treatment option for our patients.

Thank you for your attention. | would like to
turn the podium back to Dr. Zeldin.

DR. NELSON: Thank you, Dr. Golden. And thank
you, our sponsor, providing very comprehensive and thorough
presentation of the product, safety and efficacy data for
consideration of the committee.

I would like to ask the committee members at
present. We are now scheduled to enter Into a question and
answer period with the sponsor. At your option, we will
either proceed with that or take a quick break, which is

schedule to follow the question and answer period. Any
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preference? The military guy says let"s drive on.

We will now proceed into the question and answer
period for our sponsor. The floor is now open to the
committee members to ask any questions that they may have.

Agenda Item: Questions

DR. KELSO: I have a question about the exclusion
criteria. It was mentioned that patients clearly needed to
be grass pollen allergic to be iIn the study. But 1t was
also said that an inclusion criteria was they could not be
allergic to something else at the same time. It was not
entirely clear to me it these were patients who -- did that
mean that they are not allergic to any other pollen that is
pollinating at the same time as the grass pollen? Does it
also mean that that you excluded people who are allergic to
perennial allergens such as dust mite and cat and dog?

DR. ZELDIN: That i1s exactly as what you -- was
exactly the case. |ITf they were allergic to a pollen
present and pollinating during the same season then they
could not have been enrolled in the trial. If they were,
for example, cat allergic and they were exposed to cat or
were expected to be exposed to cat, they could not enroll.
By contrast, 1t they were grass pollen allergic and also
allergic to ragweed, which at least here in the Northeast
the seasons are separate then they were able to enroll and

indeed did enroll In our program.
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DR. KELSO: I guess | have a comment about that.
That makes it a little difficult to iInterpret the
effectiveness in patients who do not meet that description
because that i1s where they are relatively rare. Most
people are allergic to lots of different pollens and many
of them also to perennial allergens. 1 understand
narrowing it to that group to see the effect on the grass
pollen part of the allergy, but it kind of limits our
ability to answer the question about effectiveness in
patients who would typically be sensitized to more things.

But that also brings up the question. In another
slide, you showed a subset of the patients who were
described as being multi-sensitized and saying that the
effectiveness was the same in the multi-sensitized versus
mono-sensitized patients. But I am wondering given what we
have just discussed, who are these multi-sensitized
patients?

DR. ZELDIN: A multi-sensitized patient, for
example, 1s the latter patient that | was describing to
you. It is a patient who is grass allergic and also is
ragweed allergic or is grass allergic and is cat allergic,
but does not anticipate regular exposure to cat. And of
course, | think your comment is well taken. In trying to
evaluate the efficacy of a grass product including those

other patients with multiple allergies would really
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confound the ability to discern a treatment effect. It 1s
a very challenging aspect of clinical research iIn this
field of course.

DR. APTER: Two quick questions. One, with the
symptom scores, most of these patients were followed for
four months prior to the grass season and then before the
six weeks of the grass season, was the symptom score
calculated on all the days in the trial the four months
prior or just during the grass season. How was that done?
And then I have another question related to that.

DR. ZELDIN: The data that we have presented are
the data over the pollen period. Patients completed their
diary cards. They rated their symptoms. They noted their
use of rescue medication. And then we evaluated the data
over the pollen period for each and every one of the
studies and for each and every one of the patients.

DR. APTER: So not over the four months prior.

DR. ZELDIN: They were asked to report symptoms
and risk communication scores overall a wider period of
time because of course, you cannot specify exactly when did
the pollen season start in Colorado in May of 2012. They
collected data for a wider period of time and then we
looked at our protocol specified definitions for the onset
of the pollen period and we took that chunk of data for

each patient at each center iIn each study and evaluated the
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data accordingly. 1 think your question was did we collect
data for a longer period pre-seasonally and post-seasonally
perhaps. And the answer is yes to be able to ensure that
we appropriately bracketed the pollen period.

DR. APTER: And so for the last part of that
question. As the tree season overlaps with the grass
season, did you exclude patients that were tree allergic?

DR. ZELDIN: Yes, we did. We excluded patients
who were tree allergic who symptoms based on the history
were consistent with tree pollen allergy and who had
positive skin tests or serum specific IgE to treat. Yes,
exactly.

DR. CASTELLS: Thank you very much. 1 would like
to hear more about the rationale between the severe adverse
effects and anaphylaxis and laryngopharyngeal edema.
According to the guidelines and our definition of an
anaphylaxis laryngopharngeal edema would actually come into
that definition. 1 see a lot of resistance in the
description of the cases for the use of epinephrine. |
would like to hear more about that particularly in the
cases that 1 read. One woman with three days post-adverse
event with cough and brown sputum. She was a really
candidate for epinephrine. 1 would like to hear more about
what definitions and 1If there was a limitation in the use

of epinephrine iIn those cases.
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DR. ZELDIN: Thank you for that question. With
respect to anaphylaxis, there were no reports of
anaphylaxis in the clinical development program for
ORALAIR.

DR. CASTELLS: But i1t does not mean that the
participants knew about the definition.

DR. ZELDIN: Clearly. Exactly. That is exactly
why -- and of course we engage with talented investigators
and we know their training and that i1s why choose good docs
to conduct our trials. But nevertheless just to be sure we
engaged a group of three external experts to help us to
define anaphylaxis in the context of sublingual
immunotherapy and then review in a blinded manner the
totality of our clinical safety database to determine if
perhaps there was a case that was not reported as
anaphylaxis, but could have matched the criteria for
anaphylaxis.

And Dr. Golden who is here and just spoke with
you was a member of that group. | would like to give David
the opportunity to describe the methodology that was used
and the outcome of that assessment.

DR. GOLDEN: Thank you, Dr. Castells. That is a
great question and it is a very important and central i1ssue
to sublingual immunotherapy. Let me try to address your

question directly. 1 am not sure if we want to go through
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-— and you can of course ask and I will be very happy to
discuss iIn detail what our safety review committee did and
how we evaluated the potential for anaphylaxis in the
clinical development program.

At the core of that -- actually, maybe 1 will
start with two or three slides. 1t will help me to address
your question. Let me go to the next slide please. What
we did 1s -- this was central to us asking ourselves as a
committee what are we looking for when we are evaluating
the safety database. We started with the NIH/SAMHSA
symposium criteria for diagnosing anaphylaxis. | am
obviously not going to go through this slide. You can see
ifT you can see the fine print that there are in parentheses
here a range of symptoms and signs that are associated with
anaphylaxis. We also reviewed published epidemiologic
reports of the characteristics of anaphylaxis and we
developed a list of search terms.

Now the point is central to your question is that
we 1n defining anaphylaxis iIn the context of sublingual
immunotherapy, we excluded mucosal signs and symptoms. In
the next slide, we will see the search terms that we used
to query the safety database and you will see no mucosal
signs and symptoms.

Let me be careful to point out. We were by no

means ignoring this. This is critical. We are very much
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concerned about the potential for severe adverse events
including anaphylaxis and airway or laryngopharyngeal
events. And obviously either one could be severe and of
great consequence.

But the point i1s that we are actually following
developing convention in sublingual immunotherapy to report
these events separately. Application site reactions, which
would involve the upper airway, are reported separately.
They may be severe. They could be as bad or worse
potentially than an anaphylactic reaction. But there are
our application sites. They were presented and discussed
separately. 1 am happy to say that even 1f we combined
them, we are still seeing a rate that is extremely low for
even for anaphylaxis, which again did not occur. It was
not reported in the clinical development program. Again,
part of the question is the patients do not the definition,
but the investigators do. There were no reported events.

That was actually part of the reason that our
safety review committee was convened to review the depths
of the database for adverse events. That is the part that
I may reserve for now and be happy to present it at any of
your request. But I think I have tried to address your
question that we are taking very seriously the upper airway
events, the application site reactions and reporting them

and discussing them.
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Although In any other situation, they would be
part of our evaluation for anaphylaxis. They are treated
separately in this context.

DR. CASTELLS: Was there any evidence that
tryptase was elevated in any of the cases or tryptase was
not addressing any of the cases? Tryptase would be mass
cell protease that would be associated with the development
of systemic reaction even i1t starts at the level of the
throat that we have systemic symptoms.

DR. GOLDEN: That would have been of interest.
No. Tryptase was not evaluated In those cases.

DR. NELSON: 1Is there a follow on question to
this line of questioning from the group?

DR. SAPER: It is a bit of a comment that 1 do
agree with Dr. Castells. |IT you redefine what anaphylaxis
is to exclude the application site reactions that you
really do underestimate what the risk is. 1 think that in
prescribing physicians going forward, it implies that that
does not have the associated risk that you have indicated
you believe could be associated. 1 think that there is a
potential to have a disservice by separating those two out.
Can you comment on that?

DR. ZELDIN: 1 think the intention was to more
precisely define these sorts of events that occurred. We

certainly worked very hard with David and Phil Lieberman
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and Anil Brokow(phonetic) from Germany to capture any and
every case possibly reported and to adjudicate them
properly. When it comes to severe laryngopharyngeal
events, as Dr. Bons shared with you, we had two in our
development program. Those were two severe drug-related
treatment emergent events. | could show that slide if it
would be helpful. But those were application site
reactions. Both occurred within minutes of the first
administration of the product. Here we have a case of
laryngeal edema and a case of a local allergic reaction
with cough and dyspnea. We want to very comprehensively
share these data and make i1t clear. How old i1s the
patient? When did these symptoms occur? How were they
treated and over what time period did they resolve? We are
in no way trying to do anything but share them very
transparently. But we feel that i1t 1s iImportant to
distinguish between anaphylaxis and in Dr. Slater”s
presentation, an upper airway reaction or a local or
application site reaction. They are different entities
even though as David has said, they are both important.
DR. SAPER: Although clinically for the practice
and clinicians, it does underplay the significance of an
application site reaction. And also as practicing
clinicians, we know that immunotherapy or food reaction or

other anaphylaxis can actually start with exactly the same
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symptoms in the airway and those are not application site
reactions. There would be no way that you could
differentiate between the two. 1 believe that it iIs more
fair to put those all together and then comment that this
is the site of application and that these cannot be
separated out. In that sense, you are not going to
underplay and minimize the potential risk. That is one.
Two, 1 do not understand going through many of
these reactions why adrenalin was not given. When you make
comments that no epi was given, | believe that that is an
irrelevant comment. 1 think the idea should epinephrine
have been given is the more relevant. And the fact that it
was not given then again downplays and unfairly minimizes
the severity of the reaction. 1 believe that has really no
place even in being mentioned. 1 think the reaction speak
for themselves. And if substandard care was given
according to you our sensibilities clearly the comment on
adrenaline does not make sense at least to me. Comments?
DR. GOLDEN: I1f I may. 1 will make i1t very brief
because 1 would like to address directly your very fair
clinical question. First of all, I should mention when I
said that we are following an evolving convention, what 1
meant Is that there i1s a position paper published iIn the
Journal of Allergy and Clinical Immunology this year by an

international group addressing exactly this issue of the



74

report of application site reactions and sublingual
immunotherapy. That is the evolving convention that we are
following for reporting purposes and a description.

As 1 mentioned, | am happy to say that even if
you rightfully I will say choose to include these
application site reactions if they rise to a level of
severity as a potential sign of an anaphylactic reaction,
the combined occurrence of the application site reactions
through five years of surveillance together with the report
of anaphylaxis during that time period. We were talking
0.0 and 1 percent plus 0.1 and 1 percent. If we were to
report all of that as let"s call 1t systemic allergic
reactions, it would be 0.0 to 5 percent. In the context of
the occurrence rates and the reporting of these events for
sublingual Immunotherapy, we are very comfortable with our
description of the product as having a very low risk for
systemic allergic reactions.

DR. RIEDL: I just wanted to add a comment and
then have a follow up question to this discussion. | agree
with my committee members that it is a fair point that
these reactions are at a very low rate. 1 do think that
you are under playing the potential clinical significance
of this. Frankly, under any other circumstances of food or
any other exposure, 1 think these would be classified as

potentially systemic events even if you look at the
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definition of anaphylaxis, the timing including upper
airway involvement significant enough to potentially have
respiratory compromise. 1 have the same concerns that were
raised about how you are classifying these. Personally, I
think the presentation under played that potential risk
even if It Is very rare.

I also have just quickly follow up questions. |1
find 1t a little bit puzzling that in slide CS88 under the
reasons why patients discontinued their treatment, which
was 5 percent in this particular data set, that things that
are included are vomiting, chest discomfort, urticaria,
dyspepsia, esophageal pain. These are things that again
depending on the timing of those symptoms 